Introduction
The blood-testis barrier controls the composition of the seminiferous tubule fluid, which is thought to be important for the nurture of germ cells. Its composition probably reflects the conditions within the adluminal compartment of the germinal epithelium in which meiosis is completed (Setchell, 1970 (Setchell, , 1978 (Setchell, , 1980 Setchell & Waites, 1975 ). In addition, a possible involvement of fluid in the entrainment of the spermatogenic wave has been suggested (Perey, Clermont & Leblond, 1961) and flow of fluid may be important in the regulation of spermatogenesis. Suoranta (1971) selectively damaged single seminiferous tubules of rats by touching the exposed testicular capsule for about two seconds with a hot tungsten wire. Marked degenerative changes occurred in the treated tubules, and in tubules in the vicinity of the assault, over the next 6 months. She noted that the lesion usually progressed along the shorter portion of the tubule between the lesion and the rete testis, while in the other direction the damage was confined to a much shorter distance, suggesting that the spread of the lesion is somehow involved with the flow of fluid. The results of preliminary experiments in which formalin or cadmium chloride were injected by micropuncture into a single seminiferous tubule of rats indicated that the lesion produced by these toxic substances progressed along the tubule to the rete testis but also affected nearby tubules (Setchell et ai, 1978) .
To study the role of fluid flow without causing necrosis to the epithelium, a non-toxic latex plug was introduced into single seminiferous tubules which were subsequently dissected free and examined in isolation.
Materials and Methods
Nine male rats of the Porton-Wistar strain, weighing (Solcia, Vassalo & Capella, 1968 
Results
The latex formed an effective plug in the tubule lumen and resulted in the formation of a lesion in the tubule which spread along the tubule in both directions. Seen in serial sections of the whole testis, the effect produced by the latex blockage was not transmitted to adjacent tubules (PI. 1, Fig. 1 ). In the immediate vicinity of the latex, margination of polymorphonuclear leucocytes in the blood vessels was apparent after 14 days, but this inflammatory reaction remained confined to the area of the plug.
Classification oflesion
The Fig. 5) .
Slight damage. The transition from the severely damaged epithelium described above to more healthy tubule morphology was usually abrupt. In slightly damaged regions, epithelial height was normal and a full complement of germ cells was present. The only signs of abnormality were isolated areas of vacuolation (PI. 1, Fig. 7) Fig. 4 . The tubule at region (Fig. 2) This lesion should be compared with other forms of testicular damage. A threshold dose of X-irradiation first kills dividing spermatogonia although the later stages of spermatogenesis are subsequently affected by 'maturation depletion' (Dym & Clermont, 1970) . Local heating of the testis seems to affect firstly the pachytene spermatocytes, and again 'maturation depletion' follows (Waites & Ortavant, 1968 (Steinberger & Tjioe, 1969) , heat (Steinberger & Dixon, 1959; Waites & Ortavant, 1968; Collins & Lacy, 1969) or X-irradiation (Shaver, 1953; Oakberg, 1955) led to a more generalized destruction of the epithelium, injured cells often differentiating to give rise to abnormal cells after division (Shaver, 1953) . Exfoliation of germ cells and the formation of giant cells occur after several different treatments, and pycnosis and karyolysis of the spermatogonia and prophase spermatocytes are common early signs of death of these cells.
In the present study, designed to follow the length of the degenerative lesion rather than its nature, detailed observations of cell numbers were not made, but the initial effect of the blockage does not seem to be specific. As the impaired late prophase spermatocytes do not appear until 7 days after introduction of the blockage, this effect may be due to a direct effect upon these cells, or to a latent effect produced by damage to spermatogonia or early spermatocytes.
The present lesion does not seem to result from maturation depletion alone, as it takes at least 30 days in the rat to deplete the epithelium completely in this way after damage to the spermatogonia (Shaver, 1953; Dym & Clermont, 1970) . The appearance of a short aspermatogenic region at 7 days and a sizeable one at 21 days indicates that the blockage to fluid flow exerts a more generalized influence on the spermatogenic epithelium. The presence of a short aspermatogenic region and a long portion of severely damaged epithelium at 49 days suggests that the effect on the cells is prolonged. The 'trapping' of spermatozoa near the basement membrane, the sloughing of germ cells into the lumen and the widespread disorder and vacuolation observed throughout this study imply that Sertoli cell function may be impaired.
What then is the likely cause of the lesion? It seems unlikely that it is due to alterations in blood supply to the tubules which consists of an extensive network of capillaries running parallel with and over the seminiferous tubules in a ladder-like fashion (see Setchell & Waites, 1975) and which is capable of maintaining an adequate blood supply to the tubules even after experimental occlusion of some of the arterioles by microspheres (Suoranta, 1971) . Although there were a few macrophages at the site of the latex and evidence of mild, chronic inflammation in the vicinity of the point of injection, these changes were not considered to be indicative of a significant immune response. This is in accordance with the results of Levine & Sowinsky (1970) who used a soldering iron to produce focal injury.
One curious feature of the lesion after blockage of the tubule is the abrupt transition from severely damaged to nearly normal tubules. A similar sharp transition was also found in tubules of X-irradiated rats (Hall & Hupp, 1970 The cause of the latex lesion therefore seems to be mediated largely by the prevention of the flow of fluid in the tubule. It is difficult to find an explanation for the formation of a progressive lesion after obstructing fluid flow. There was no obvious distension of the tubule from accumulation of fluid near the plug, as is seen after efferent duct ligation (Setchell, 1970) , so it must be concluded that secreted fluid flowed away from the plug in both directions. The fluid is probably very important for spermatogenesis as it provides the milieu in which the meiotic divisions are completed and in which sperm maturation takes place (Setchell & Waites, 1975; Setchell, 1980) . The constant ebb and flow motion of the fluid in the tubules (Setchell et ai, 1978;  Hinton, 1979) makes it possible that adjacent areas of tubule may influence each other by the secretion of metabolites or messengers in a complex way. It is known that the presence of the germ cells themselves may alter the composition of the fluid. In busulphan-treated or prenatally X-irradiated rats in which some of the tubules are devoid of germ cells, the fluid in these tubules is serum-like in composition (Levine & Marsh, 1975; Setchell et ai, 1978) . The prevention of flow in the tubules may lead to local build-up of metabolites and/or shortage of some essential substrates in the tubule lumen and to pathological changes in differentiating germ cells. These degenerative changes may then lead to an alteration of the composition of the secreted fluid and so the lesion would progress.
At this stage there can be no satisfactory single explanation for the lesion but it is clear that uninterrupted fluid flow is essential for the maintenance of a healthy germinal epithelium, emphasizing again the importance of this unique fluid for spermatogenesis. It will be important to determine whether a similar lesion occurs in tubules which have been severed, and thereby presumably obstructed, during testicular biopsy.
